Post-natal development of the Reeler mouse cerebellum: An ultrastructural study.
Reelin, an extracellular protein promoting neuronal migration in brain areas with a laminar architecture, is missing in the Reeler mouse (reelin(-/-)). Several studies indicate that the protein is also necessary for correct dendritic outgrowth and synapse formation in the adult forebrain. By transmission electron microscopy, we characterize the development and synaptic organization of the cerebellar cortex in Reeler mice and wild type control littermates at birth, postnatal day (P) 5, 7, 10 and 15. Ultrastructural analysis shows deep alterations in cortical architecture and mispositioning of the Purkinje neurons (Pns), which remain deeply embedded in a central cellular mass within the white matter, with highly immature features. Quantitative examination shows that Reeler mice display: (i) a lower density of granule cells and a higher density of Pns, from P10; (ii) a lower density of synaptic contacts between Pn dendrites and parallel or climbing fibers, from P5; (iii) a lower density of synaptic contacts between basket cells and Pns, from P5; and (iv) a lower density of mossy fiber rosettes, from P10. Our results demonstrate that Reelin profoundly affects the structure and synaptic connectivity of post-natal mouse cerebellum.